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INTRODUCTION. 


TuE following is an attempt to classify existing Birds in groups which are capable 
of being diagnosed. I have divided the Class Aves into six Subclasses, fourteen 
Orders, and thirty-six Suborders. These Subclasses, Orders, and Suborders are 
diagnosed by a series of characters each of which is believed to be found in every 
species contained in the group diagnosed, and the combination of which is believed 
not to occur in any species outside that group. In order to show that each 
combination is diagnostic, a list of the thirty-six suborders is attached to each 
diagnosis, and a star is placed under each suborder in which every species it 
contains is excluded by the character referred to by a letter at the side of the 
column in which the star is placed. In most cases a few additional characters are 
given to strengthen the diagnosis. In selecting characters I have been careful to 
choose those which are supposed to denote affinity—in other words, to be due to 
inheritance from common ancestors; and as far as possible to avoid such as only 
denote analogy, that is to say such as are only instances where like causes have 
produced like effects. It is, however, very difficult to tell which characters have 
been inherited and which have been independently acquired. In many cases it is 
only possible to guess, in others it is absolutely impossible to form any opinion at all. 
It may perhaps be fairly assumed that the more complicated a character is, the less 
chance is there that it can have been independently acquired by two groups. It 
may also be taken for granted that it is very much more difficult even for a simple 
character to be independently acquired than to be independently lost. 


It must be remembered that, so far as the individual is concerned, every bird 
inherited all its characters, whether they may be adapted to its present needs or 
not, but that all characters were originally acquired either by the species or its 
ancestors because they were originally adapted to its needs. 
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If the first great difficulty of classification be to find out in each case whether a 
given character denotes affinity or only analogy, the second great difficulty is to 
ascertain the relative value of the different characters. Unfortunately no rule can 
be laid down; but there are certain laws which govern the operation of classification 
by diagnosis. The characters of each group must belong to every species in that 
group, otherwise it is obvious that artificial groups could be made to any extent. 
On the other hand, half the species in an outside group may be excluded by one 
character, and the other half by another character. For example, in diagnosing the 
Pico-Passeres the absence of the ambiens muscle excludes part of the Columbz, and 
the absence of the accessory femoro-caudal muscle excludes the rest. In diagnosing 
the Columbe the presence of basipterygoid processes excludes all the Pico-Passeres 
except the Trogones, and the schizorhinal character of the nasals excludes all the 
Pico-Passeres except a few Passeres. This is perfectly legitimate, but the converse 
would not be legitimate. To include amongst the characters of the Columb 
ambiens or accessory femoro-caudal muscles present, or to include amongst the 
characters of the Pico-Passeres nasals not schizorhinal unless accompanied by the 
absence of basipterygoid processes, though perfectly true, is not admissible, as it 
would introduce a practice that would make the combination of widely separated 
groups into an unnatural group perfectly easy. 


By strictly obeying this law the number of possible classifications becomes greatly 
restricted, and the danger of forming unnatural groups is greatly diminished. 


The breaking-down of a character in one group is no reason why it should not be 
employed in groups where it does not break down. For example, the fact that 
some of the Tubinares possess basipterygoids whilst others are without those 
processes is no bar to the presence of basipterygoid processes in the Limicole being 
used as a character to exclude the Gaviz. 


The student who attempts to diagnose a group will probably begin by being very 
saucy in the selection of his characters, and will no doubt arrogantly reject many 
which are in his opinion too trivial. He will most likely end in gratefully accepting 
an apparently slight character if it will only run through all the species in the group 
he is trying to diagnose. He will discover that Nature has decided for him which 
characters are important and which are trivial, and in which groups they are im- 
portant and in which groups they are trivial. It may almost be accepted as an axiom 
that every character breaks down somewhere. The range of variation in Birds is 
so small that there are scarcely any characters which are not passing through the 
process of being acquired or lost, as the case may be, in one of the thirty or forty 
suborders into which birds may be naturally divided. 


Fossil birds throw little or no light on the relative age of the various characters. 
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In the first place fossil birds are very rare ; in the second place they tell us nothing 
beyond a few facts concerning their osteology ; and in the third place the few facts 
they do tell us only make the darkness more obscure. The oldest fossil birds, of 
which numerous and nearly perfect examples have been found, were discovered in 
the Cretaceous beds of North America. Even at that remote period some birds 
had lost the keel to the sternum and acquired heteroccelous dorsal vertebrae. So 
far as we know the oldest birds had teeth, amphiccelous or doubly concave vertebrae, 
powerful wings, a keel to the sternum, four toes (three in front and one behind), 
webbed feet, a schizognathous palate, basipterygoid processes, and many other 
characters too numerous to mention. The geological record is, however, so imper- 
fect that many of these hypotheses are little more than guesses. 


Once for all it must be noted that any attempt to bring all fossil birds into the 
same system of classification as those now living is bound to fail. Between 
every two closely-allied groups of existing birds there must have been birds now 
extinct, the common ancestors of both, most probably differing from both, and 
partly resembling both, and incapable of being classified with either. To encumber 
the classification of existing birds with a few scattered links in endless chains of 
intergrading forms can only create confusion. The classification of fossil birds is a 
most interesting inquiry, and might be called the study of a vertical section of the 
bird-life which has existed in past geological ages. The classification of existing 
birds is the study of a horizontal section of the great bird mass of the world, and 
ought to form a different and distinct system confined to the horizon of the present 
time. 


If birds have all been derived from a common stock, which ean scarcely be doubted, 
“every species is in one sense of the same age; but some have developed slowly, 
possibly where the conditions of life have been easy, whilst others have developed 
rapidly where the struggle for existence has been more severe. The various races of 
man are presumably all descended from one family: but ‘‘ Quashy,” thanks to his 
“ pumpkin,” has had a very easy time of it in tropical and semitropical Africa, and 
has consequently lagged behind wofully in the race ; whilst John Bull has had a 
hard fight for existence, especially since he was crowded in his tight little island, 
and in the same time has made rapid strides. The struggle for existence increases 
the pace of development, if it be not too severe. Where the fight is too hard, as 
it has been for the Esquimaux on his arctic tundra, the fittest only just survive, or 
a less highly organized race is most adapted to struggle with such difficulties, and 
consequently the changes gradually introduced by natural selection are in a retro- 
grade direction. 


It is impossible in a work of this kind, where so many facts have to be ascertained 
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and recorded, and so many generalizations have to be made, entirely to avoid 
blunders. In many cases it is impossible to procure the material necessary to 
verify the statements of others, but in all doubtful points I have endeavoured to do 
so. Much work remains to be done before the families of the Passeres, the Columbe, 
the Psittaci, and a few other suborders can be satisfactorily diagnosed ; but in the 
meantime I have ventured to publish my imperfect schemes in the hope that they 
may induce others to help to fill up the gaps and correct the mistakes, and if 
possible decide which of the two schemes presented for criticism appears to be 


the most natural. 
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ALTERNATIVE SCHEME. 





Ir is quite possible that in the foregoing scheme too much importance has been 
given to the arrangement of the palatine bones and the condition of the feather- 
tracts of the neck. In the following alternative scheme the Orders and Suborders 
remain the same, except that their sequence is slightly altered. Three of the 
Subclasses also remain the same—the Passeriformes, the Coraciiformes, and the 
Struthioniformes. The other three—the Falconiformes, the Anseriformes, and the 
Galliformes—are rearranged in two subclasses, the Ciconiiformes and the Galli- 
formes. The arrangement of the palatine bones and the condition of the feather- 
tracts of the neck are omitted from the diagnoses, but the condition of the young at 
birth and the disposition of the deep plantar tendons are retained. 


The Ciconiiformes may be diagnosed as follows:—A. Young born helpless and 
requiring to be fed by their parents for many days. (This excludes the Galliformes 
and the Struthioniformes.) B. Young passing through a downy stage before 
acquiring feathers. (This excludes the Passeriformes.) ©. Mlexor perforans digi- 
torwm never leading to hallux. (This excludes the Coraciiformes.) 


The Galliformes as rearranged may be diagnosed as follows:—A. Young born 
able to run ina few hours. (This excludes the Passeriformes, the Coraciiformes, 
and the Ciconiiformes.) B. Keel of sternum well developed. (This excludes the 


Struthioniformes.) 


In many respects the alternative scheme arranges the Orders and Suborders more 
satisfactorily than the original one. The choice between them may be narrowed 
down to one or two simple questions :—Are the Tubinares and Impennes, in spite of 
their schizognathous palates, more nearly allied to the desmognathous Pelecano- 
Herodiones, because they agree with them in having the young born helpless and 
requiring to be fed by their parents for many days, than they are to the schizo- 
gnathous Gallo-Grallz, which differ from them in having the young born able to 
run and feed themselves in a few hours? Or, to take a second example, Are the 
Lamellirostres, in spite of their desmognathous palates, more nearly allied to the 


schizognathous Gallo-Grallz, because they agree with them in having the young 
b 
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born able to run and feed themselves in a few hours, than they are to the desmo- 
gnathous Pelecano-Herodiones, which differ from them in having the young born 
helpless and requiring to be fed by their parents for many days? 


Probably most ornithologists will, & priori, regard the condition of the young at 
birth as a less reliable character than the arrangement of the palatine bones and the 
feather-tracts: but if the relative importance of these characters is to be decided 
upon by the results of their use in the diagnoses of the subclasses into which birds 
may be divided, I for one am disposed to vote for the chicks and adopt the 
alternative scheme, which is elaborated on the next page. 
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Subclass PASSERIFORMES. 


So far as is known, the Passeriformes are the only birds which combine the following 


characters :— 

A. Young born helpless, and requiring to be fed in the nest for many days, but not 
passing through a downy stage. B. A spinal feather-tract on a considerable part 
of the neck, well defined by lateral bare tracts and not split by a spinal bare tract. 
C. A hind toe is always present (generally the first digit, but occasionally, in a 






















































































few Scansores which have lost the hallux, the fourth digit) and is connected with 
the flexor longus hallucis. 

| | g E : 
5 : Real Ret | es = A eg = 8) slo a a g 
-—_ . -/ | a S] 5 lc 
alelc/S| ./2/8is| (812) | /SlslSisleisigiei 2/2/38] 18) 18s] atslsl tals 
2 gfalsislslstahalaslals|si8islalcrs tele /s/2/slSlelsielslaiSislel oles 
a S\S/SIS/SISI\SAlOla/ESlHelalSlSrorelelse 5.8/9 /=|8/e.8 /8/5|8/s\s 
SES SSR SS/S/S SS Sls SSS SiSis8/ sles lSrel sls ssa |SiS/s/a\2 
SI SISIS\SiclolSlsis /elsralSlelslele o|Sialala §|o/.3)8 (S| mls |) ala) s | 
So |B |S IO 8 foe fe IO 0 IS fe I I I J OIA IO I I 0 |< pm [0 Jen 
i=) Ss. nN ne i<c ) |S> IN /9 ic 16S =i A |sd > [SS 
RR eS eT I le I km fee fm (Bo | 5a |S [EN [ES | [6 [os [63 [83 [25 [03 [0 

eee |: | —|9) oa ad pe (i ele alte male om ae Fe le ae 
A BEAR ae] Bae eee Pacts se ae ee ee a a 
B Heal eal ee oe fe foe | oe | a |e | ae || oe vecfowe] ae [eefeee| a foe | | 
=| Pee ner cole fe fe Bes be Bee be bee ee [el bee ee ee! bee el Doe be F |e | 
| | | 


























The condition of the young at birth, and their subsequent history, is a character of very 
great value in the classification of birds. Of this there can be no doubt whatever. 
However trivial the character may @ priori appear, it is found upon investigation to be one 


of the least variable characters known. 


The modifications in the condition of the young are as follows :— 


Passerine—Young born helpless and nearly naked; not passing through a downy stage 
efore acquiring feathers. 
wAccan me 
Axdeine.—Young born helpless and nearly naked, but passing through a downy stage 
before acquiring feathers. 


Accipitrine— Young born helpless, but covered with down. 
Galline— Young born able to run, and covered with down. 


Megapodiine—Ycoung born able to run, and covered with feathers. 


The taxonomic value of these facts has been unfairly depreciated, in consequence of 


the exaggerated importance attached to some of them by Sundevall. 
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2 CLASSIFICATION OF BIRDS. 


Order PICO-PASSERES. 


The Pico-Passeres combine three characters not known to be combined in any other 

birds :-— 

A. Young born helpless and nearly naked; not passing through a downy stage before 
acquiring feathers. B. Mlewor longus hallucis leading to one, or both, if two, hind 
toes (which is generally the hallux only, but is sometimes the fourth digit only, 
sometimes the first and fourth, and occasionally the first and second). ©, Ambiens 
and accessory femoro-caudal muscles absent. 


To this diagnosis other characters may be added :-— 


D. Spinal feather-tract well defined on the neck. EE. Cervical vertebree not exceeding 
15 in number. 




















¥ 3\ a) \5 ; | a 
hei |S “ =] gq}. a 4 
. -| - |p rel a al -|o!|2 a, Bll : 5) 0 a 2 
5 .| 2 Di lie nD | $ v ops 7/8 
a o| .|o/3/8 8/2] \slelgi/2\8)318/8ioials|2\3 8) }Bis\stalS! bale 
2 6/8) elSlales|el2/a/S]o18]o}¢ 3/2|2/51/e\s s/Sl8laie S\e| Es 
a OI SISISISIS(SlalsislsSrslelalsisiolalfiglislislislsiBisiSslslei elala 
ey 2|5)/S\2|2/e) as 2|S\8/8\S/S)Si8/ 8S sl5\Sielssrs| Qa e8/8/Sls 
a ISIBISlal(s|SleiSlelale! S| sislelsis Ale =" E\s\nislPis a| se 
a i) | 9 Slo|o|/s/a2 ic) als =—|S/Sis/5/8)S)-4) 5/5) BA olala 
fu [22 JERI Pt JO fea | fa FY YR fF YL Fa J TE | JI I I 1 | | | | a 
OE |35 [ti fad Jed Js fod Jos |S | [oa [25 tt fas Jes fe [00 JS |S J [aa | Jot ad |e [is Jad [3 |S PS Jad fod |i as Jes 
va hee chase a il al hel leslie al el ialal ieee 2/2) 
A * | #) | af) afta] a fatal ef al al al al al al ala | ele f x 
| 
B | a leeeleee[ ae [oe |e | ok Oh ees E2 Wer er baci bed be poe ee * | | ok 
C | x) *) x] *) |... wae *| [efx ee fae |e |e ae | | 
D ned Bad of) a ae | oe | oe | | Gl Inc ac ect jie sala alesis clo 
| 
E | veefeca|eceeea|ees ene bal ede (ed eed ee eee ee eee Be il sal (al al lf 
| 




























































































The number of vertebre, in front of the first vertebra which is connected by a rib to the 
sternum, is not a very constant character, but is occasionally useful in diagnosis, In 
suborders 1 to 16 (with the doubtful exception of Gyps bengalensis) the number varies 
from 13 to 15. In suborders 19 to 23 and 32 to 36 the number varies from 16 to 21, 
except that in the Cygnide it reaches the extraordinary number of 23 to 25. Outside the 
Anseres the greatest variation appears to be in the Pygopodes—the Colymbidw varying 
from 14 to 15, and the Podicipide from 17 to 21. 
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Suborder 1. PASSERES. 


The Passeres may be diagnosed by two characters :— 


A. Palate egithognathous. B. Deep plantar tendons free. 


To this diagnosis many other characters may be added :— 


C. Oil-gland present, but nude. D. Spinal feather-tract well defined on neck. 
E. Spinal feather-tract not forked on the upper back. F. Hallux always present, 
and connected with the flevor longus hallucis and not with the flewor perforans 
digitorum. 
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The Passeres may be divided into at least five families, which may be diagnosed by 
satisfactory characters (Garrod, Proc. Zool. Soc. 1877, p. 518). It is impossible to say 
to what extent the subfamilies are capable of being diagnosed. 


The pterylosis of the hind neck appears to be a character of considerable taxonomic 
yalue. 


The spinal feather-tract may be regarded as well defined on the neck when the lateral 
bare tracts extend for some distance up each side of the neck, and when it is not split and 


consequently displaced by a spinal bare tract. 


The spinal feather-tract may be regarded as not defined on the neck either (a) when it 
coalesces with the ventral feather-tracts in the absence of lateral bare tracts, or (b) when a 
spinal bare tract extends up the neck as far as or further than the lateral bare tracts. 


As thus defined these two types are very constant, the only exceptions known being in 
the Limicole, Gralle, and Fulicariz. 


B2 


4 CLASSIFICATION OF BIRDS. 


Suborder 2. KURYL/EMI. 


The Broadbills may be diagnosed as follows :— 


A. Palate egithognathous. B. Young born helpless and not passing through a downy 
stage. ©. Flexor longus hallucis leading to hallux after sending down a tendon 
to the flewor perforans digitorum, which leads to three front digits. 


To this diagnosis may be added many other characters :— 


D. Oil-gland present, but nude. EE. Nasals holorhinal. F. Dorsal vertebre hetero- 
coelous, 


Characters D and E, or E and F, may be substituted for character B if preferred. 
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The arrangement of the deep plantar tendons appears to me to have much more 
taxonomic value than has been attached to it. The modifications to which it is subject may 
be classified as follows :— 


Passerine.—Front plantar (flexor perforans digitorum) splitting into three tendons at 
the foot of the tarsus to lead to the three front toes (second, third, and fourth digits). 
Hind plantar (fleaor longus hallucis) leading to hallux only, and not connected with 
front plantar, either by a fibrous vinculum or a tendon. 


Galline.—Front plantar as in the Passerine arrangement. Hind plantar connected with 
front plantar either by a fibrous vinculum or by a tendon, and leading either (a) to 
hallux only, (4) to first and second digits, (c) to first, second, and third digits, (d) to 
all four digits, or, where the hallux is absent or very small, (e) coalescing with the 
front plantar. 


Trogonine.—Front plantar leading to the two front toes (third and fourth digits). Hind 
plantar leading to the two hind toes (first and second digits), and also sending down 
a tendon to front plantar. 


Picine.—Front plantar leading to third digit only. Hind plantar leading to first, 
second, and fourth digits, and also sending down a tendon to front plantar. 


Coraciine—Plantars coalesced, but front plantar (sometimes before, sometimes after 
coalescence) leading to hallux. Front plantar leading either (q) to first, second, and 
third digits, or (5) to all four digits. Hind plantar leading either (a) to third and 
fourth digits, or (6) to second, third, and fourth digits. 


PASSERIFORMES, 


Suborder 3. TROCHILI. 


The Humming-Birds may be diagnosed as follows :— 


A. Young born helpless and not passing through a downy stage. B. Palate schizo- 
gnathous. C. Basipterygoid processes absent. D. Nasals holorhinal. E. Front 
plantar leading to three front toes ; hind plantar leading to hallux, 


This diagnosis is complete without character C. 
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The Humming-Birds, the Swifts, the Owls, and the Pelicans are the only birds known to 
have neither ambiens, accessory femoro-caudal, semitendinosus, nor accessory semitendinosus 
muscles ; but it is not to be supposed that this coincidence denotes relationship in any 


way. 


Garrod and Forbes attached great importance to the bifurcation of the nasal bone, of 
which they recognized two modifications :— 


Holorhinal—Angle of bifurcation rounded off and placed forwards, so that a line drawn 
across the skull at a tangent to the two curves falls in front of the lachrymals and 
the termination of the nasal processes of the premaxillary. 


Schizorhinal.—Angle of bifurcation in most cases very acute, but occasionally rounded ; 
always placed backwards, so that the apex extends as far back as the posterior 
terminations of the nasal processes of the premaxillary between the centres of the 
lachrymals. 


These characters are only known to break down in the Passeres and the Gavie. 


6 CLASSIFICATION OF BIRDS. 


Suborder 4. SCANSORES. 


The Woodpeckers and their allies may be diagnosed in various ways. The following 
character is diagnostic :— 


A, Flexor perforans digitorum leading to third digit only ; flewor longus hallucis first 
sending a tendon to the other plantar, then a second to fourth digit, after which (if 
hallux present) splitting into two tendons, one leading to hallux, the other to second 
digit. 

The combination of the following two characters is also diagnostic :— 


B. Feet zygodactyle. C. Spinal feather-tract well defined on the neck, and forked on 
the lower (not on the upper) back, 


To these characters may be added :— 


D. Basipterygoid processes absent. 
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The Scansores consist of six families, which differ from each other as follows. They may 
be divided into two groups :— 


a. PASSERINE Scansorus: with caca and a nude oil-gland, 
Galbulide.—No vomer ; a narrow clayicular feather-tract on each side of breast; a 
small aftershaft. 
Bucconide.—Vomer present ; no clavicular feather-tract ; no aftershaft. 


6. Picinz ScansorEs: with no ceca, but with a tufted orl-gland. 

Picide.—Palate schizognathous ; vomer slender, pointed, split. 

Indicatoride.—Palate xgithognathous; ventral feather-tract forked on throat, but 
not on each side of breast; vomer bifid. (Garrod, Proc. Zool. Soc. 1878, 
p- 930.) 

Capitonide.—Palate sometimes «githognathous, sometimes desmognathous ; vomer 
bifid; ventral feather-tract forked on throat and on each side of breast. 

Tthamphastide.— Palate desmognathous ; vomer truncated; postscapular feather- 
tracts separated on lower back and rump. (Garrod, Proc. Zool. Soc. 1878, 
p- 462.) 
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Suborder 5. UPUP. 


The Hoopoes and their allies may be diagnosed as follows :— 


A. Deep plantar tendons free, B. Episternal process perforated to receive the feet of 
the coracoids. 


To this diagnosis may be added many other characters :— 


C. Palate desmognathous. D. Oil-gland tufted. E. Spinal feather-tract forked on the 
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The Upupx may probably be divided into two families—the Upupide and the Irrisoride. 


We have already had occasion to note the importance of the existence of a spinal feather- 
tract on the neck. A second character of importance to be found in the pterylosis of the 
upper parts is, that in some birds the spinal feather-tract continues uninterruptedly down 
the neck, and is not split by a spinal bare tract on the upper back; whilst in others it is 
so split. Amongst the birds which have a well-defined spinal feather-tract we may 
recognize three modifications :— 


Accipitrine.—Spinal feather-tract foiked on the upper back. 
Hirundine.—Spinal feather-tract forked on the lower back. 


Sylviine.—Spinal feather-tract not forked at all, though widening into a saddle on the 
lower back. 


8 CLASSIFICATION OF BIRDS, 


Suborder 6. TROGONES. 


The Trogons have the second digit reversed. The front plantar splits into two to lead to 
the two front toes, and the hind plantar does the same to lead to the two hind toes. Hither 
of these characters is diagnostic. The combination of the following characters is also 
diagnostic :— 


s 


A. Palate schizognathous. B. Basipterygoid processes present. ©. Spinal feather-tract 
well defined from nape to oil-gland, and not forked. D. Young born helpless and 
not passing through a downy stage. 
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This is the first appearance of basipterygoid processes, which we may assume to have once 
been universal, inasmuch as they are found in the embryos of many Passeres. 


The presence or absence of basipterygoid processes on the basisphenoid, or upon its 
rostrum, which articulate with facets on the pterygoids, is a character of great value in the 
diagnosis of many groups of birds; but the following suborders contain species in which 
basipterygoid processes are present, as well as others in which they are absent :—Coracie, 
Tubinares, Gralle, and Fulicarie. 


a 


PASSERIFORMES. I 


Order COLUMBA. 


Now that the Didide have become extinct, the order Columbe contains only one 
suborder. 


Suborder 7. COLUMB. 
The Columb combine three characters that are not known to be combined in any 


other birds :— ? 


A. Young born helpless and not passing through a downy stage. B. Palate schizo- 
gnathous. C. Nasals schizorhinal. 


To these may be added many others :-— 


D. Basipterygoid processes present. 
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The ambiens and accessory femoro-caudal muscles make their first appearance in the 
Columbe ; but in some Pigeons the former is absent, and in a few the latter, though 
it is not known that in any species both are absent. 


The presence or absence of the ambiens muscle, a character to which Garrod and Forbes 
attached primary value, is not to be rejected as worthless, though it breaks down in the 
following suborders, each of which contain some species with an ambiens muscle and others 
eee Psittaci, Steganopodes, Herodiones, Tubinares, Gavise, Pygopodes, and 

asuarii, 


The presence or absence of the accessory femoro-caudal muscle is apparently of more 
taxonomic value, as it is only known to break down in the following suborders :—Columbe, 
Cuculi, Tubinares, Limicole, and Gralle. 


10 CLASSIFICATION OF BIRDS, 


Order COCCYGES. 


The Coceyges may be diagnosed as follows :— 


A. Palate desmognathous. B. Basipterygoid processes absent. ©. Hallux always 
present, and connected with the flevor longus hallucis, and not with the flevor 
perforans digitorum, which leads to the second, third, and fourth digits. D. Young 
born helpless and not passing through a downy stage before acquiring feathers. 
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The arrangement of the bones of the palate, with which Huxley’s name is especially 
associated, is of great value as a taxonomic character, though it breaks down occasionally, 
like every other character. The following suborders contain species belonging to more than 
one of the modifications which are regarded as important :—Scansores, Coracix, Gavie, and 
Gralle. These modifications may be described as follows :— 


Abyithognathous.—Maxillo-palatines not coalesced with each other across the middle 
line; vomer broad and truncated in front. 


Schizognathous.—Maxillo-palatines not coalesced with each other across the middle 
line; vomer narrow and more or less pointed in front. 


Desmognathous.—Maxillo-palatines either (w) coalesced with each other across the 
middle line, or (6) united by an ossified nasal septum. 


Dromcognathous.—V omer expanded behind so as to prevent the palatines from articu- 
lating with the rostrum of the basisphenoid. 


PASSERIFORMES. aal 


Suborder 8. MUSOPHAGI. 


The Plantain-Eaters may be diagnosed as follows :— 


A. Palate desmognathous. B. Plantars galline. GC. Spinal feather-tract well defined 
on neck, and not forked on back. 


Other characters may be added :— 


D. Oil-gland tufted. 
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The oil-gland may be (a) absent or present; and when present may be either (6) sur- 
rounded by a tuft of feathers, or (c) nude. This character, to which Garrod and Forbes 
attached great importance, is fairly constant, but breaks down in the following suborders :— 
Scansores, Columb, Psittaci, Halcyones, Coraciz, Grall, Fulicariz, and Galline. 


12 CLASSIFICATION OF BIRDS. 


Suborder 9. CUCULI. 


The Cuckoos may be diagnosed as follows :— 


A. Basipterygoid processes absent. B. Feet zygodactyle. ©. Plantars galline. 
D. Oil-gland present, but nude. 


Other characters may be added :— 


E. Palate desmognathous. 
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The Cuculi have zygodactyle feet, but they are correlated with galline plantars. 


In zygodactyle feet the fourth digit is turned backwards as well as the hallux. The first 
digit is, however, occasionally absent. The following suborders contain species which may 
be regarded as semi-zygodactyle, inasmuch as the fourth digit may be turned either back- 
wards or forwards at pleasure :—Musophagi, Accipitres, Striges, and Coraciz. 
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Subclass FALCONIFORMES. 


The Falconiformes are supposed to be the only birds which combine the following 
characters :— 


A. Young born helpless, but passing through a downy stage before acquiring feathers. 
B. Hallux always present, and connected with the flzvor longus hallucis, and not 
with the flewor perforans digitorum. C. Spinal feather-tract well defined on the 
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The Falconiformes are allied to the Passeriformes, and do not differ from them in any very 
important feature, except that the young birds pass through a downy stage before acquiring 
feathers. It is possible that this character may be of older date, and consequently of greater 
taxonomic value, than the definition of the feather-tracts on the neck or the ossification of 
the nasal septum—in which case the Falconiformes might be added to the Pelecano-Hero- 
diones, the Tubinares, and the Impennes., An alternative arrangement of the various 
Orders and Suborders based upon this hypothesis will be found in an appendix to the 
Introduction. 


14 CLASSIFICATION OF BIRDS. 


Order RAPTORES. 


The Raptores possess three characters which are not known to be combined in any other 
birds :— 


A. Young born helpless, but covered with down. B. Hallux always present, and con- 
nected with the flexor longus hallucis, and not with the flevor perforans digitorum. 
C. Spinal feather-tract well detined on the neck. 
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The admission or rejection of the Striges into the Raptores has been a vexed question for 
some time. Fiirbringer places the Striges in his Coraciiformes, next to the Podargide. In 
the following table some of the characters are compared, the relation of the Striges to the 
Podargide on the one hand and to the Accipitres on the other being expressed :— 


Podargide. Accipitres. 
differ maxillo-palatines agree 
do. palatines do. 
do. basipterygoids do. 
do. plantars do. 
agree ambiens differ 

do, femoro-caudal agree 

do. accessory do. do. 
differ semitendinosus do 

do. accessory do. do. 
agree cxca do. 
differ oil-gland differ 
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Suborder 10. SERPENTARII. 


The Secretary Bird may be diagnosed as follows :— 


A. Palate desmognathous. B. Basipterygoid processes present. ©. Spinal feather- 
tract well defined on the neck. D. Deep plantar tendons galline. E. Oil-gland 
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The Secretary Bird further differs from the Accipitres in having no femoro-caudal muscle, 
in haying an accessory femoro-caudal, and in having a semitendinosus and an accessory 


semitendinosus. 


Some ornithologists regard Secretarius as very closely allied to Cariama, which I have placed 
in the Fulicariz or Holorhinal Gralle. That it should be possible for any difference of opinion 
to exist on the subject is a proof of the feebleness of the characters which separate the Orders 
of Birds. The Raptores have an ossified nasal septum which divides the nostrils, and the 
lateral bare tracts run far up the neck. In both cases Curiama agrees with the majority of 
the Fulicariw, and differs from all the Raptores. Unfortunately the young of Cariama is 
unknown. If they are born able to run, Cariama belongs to the Gallo-Gralle ; if they are 
fed for some days in the nest, it ought possibly to be placed in an Order between the Raptores 
and the Psittaci; but probably the subclass Falconiformes could not then be diagnosed. 
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Suborder 11. ACCIPITRES. 


The Birds of Prey, after the Owls (Striges), the American Vultures (Cathartes), and the 
Secretary Bird (Serpentarii) have been excluded, may be diagnosed as follows :— 


A. Young born helpless, but covered with down. B. Basipterygoid processes absent. 
C. Spinal feather-tract well defined on the neck. D. Hallux always present, and 
connected with the flewor longus hallucis, and not with the flecor perforans digitorum ; 
the two tendons bound together by a fibrous vinculum. 


A simpler, though much less satisfactory, diagnosis is as follows :— 

E. Myological formula A+. F. Dorsal vertebra heteroccelous. 

The first of these characters (which implies that the ambiens and femoro-caudal muscles 
are present, whilst the accessory femoro-caudal, semitendinosus, and accessory semitendinosus 


are absent) excludes all birds except the Fregatide (a family in the suborder Steganopodes), 
which are excluded by the second character. 
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The vertebre of most birds are heteroccelous or saddle-shaped—that is to say, the facets, 
where they articulate with the adjoining vertebra, are convex in front and concave behind 
when seen in yertical section, but are concave in front and conyex behind when seen in 
lateral section. In a few birds, however, the dorsal vertebrae, especially the hinder ones, are 
more or less opisthoccelous—that is to say, the facets, where they articulate with the 
adjoining vertebrae, are either straight or concaye (not conyex) behind when seen in lateral 


section. 


This character breaks down in the Coracie and the Steganopodes, in both of which sub- 
orders families with opisthoccelous dorsal vertebre occur, together with others in which the 


dorsal yertebrie are heteroccelous. 











Suborder 12. 


FALCONIFORMES, 


The Owls may be diagnosed as follows :— 


STRIGES. 


A. Young born helpless, but covered with down. 
Spinal feather-tract well defined on the neck. 


B. Oil-gland present, but nude. 


To this diagnosis many other characters may be added :— 


D. Basipterygoid processes present. 


perforans digitorum to second, third, and fourth digits. 
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Cc. 


E. Flewor longus hallucis leading to hallux, fleaor 
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A still shorter diagnosis may be made if the muscles of the thigh be allowed to figure as 


characters. 


which only possess the femoro-caudal muscle of the five included in Garrod’s formula. 


The Owls, the Pelicans, the Humming-Birds, and the Swifts are the only birds 


As 


none of them except the Owls possess basipterygoid processes, the diagnosis may be completed 
with only two characters. 


The Owls are further remarkable for haying the basal phalanx of the third digit shortened 
almost to a cube, a condition probably only found elsewhere in the Cypselide, in which 


amily the basipterygoid processes are absent. 


18 CLASSIFICATION OF BIRDS. 


The order Psittaci contains one suborder only. 


Suborder 138, PSITTACI. 


The Parrots may be diagnosed as follows :— 


A. Feet zygodactyle. B. Dorsal vertebre opisthocclous. 


The following combination is also diagnostic :— 


C. Young born helpless and nearly naked. D. Spinal feather-tract well defined on 
neck, and forked on upper back. EE. Deep plantar tendons galline. F. Oil- 
gland tufted or absent. 
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The subdivision of the Psittaci is a question upon which much difference of opinion 
exists. Various attempts haye been made by Finsch, Reichenow, and others to classify 
the Parrots on external characters, and at least one ornithologist has tried to make use of 
internal characters for this purpose (Garrod, Proc. Zool. Soc. 1874, pp. 589-598). The 
characters are based upon the arrangement of the carotid arteries ; the presence or absence 
of the ambiens muscle; the presence or absence of the furecula; the presence or absence of 
the oil-gland; and the completeness or otherwise of the infraorbital septum. 


+ Character A excludes suborder 15, except the Leptosomide. Character B excludes suborder 15, except 
the Steatornithide. 


’ 
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Order PSITTACI. : 
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Subclass CORACIIFORMES. 


The Coraciiformes may be diagnosed by a single character. So far as is known, they 
differ from every other bird in the arrangement of their deep plantar tendons. In all other 
birds the hallux (if it be present and important enough to have any connection with the 
deep plantar tendons) is connected with the flewor longus hallucis, and not with the flewor 
perforans digitorum. All the Coraciiformes have a hallux, and in all of them it is connected 
with the flewor perforans digitorum, and not with the flewor longus hallucis. The two 
plantars are always coalesced (as they are in the Accipitres, Anseres, &c.), but may easily be 
separated by gently tearing them asunder, but in very many cases the tendon to the hallux 
branches off from the flexor perforans digitorum before the two plantars coalesce. 


It is scarcely possible that such a remarkable condition of the deep plantar tendons could 
have been independently acquired by two groups of birds. 


Order PICARIA. 


The Picarize or Syndactyli may be diagnosed by their combination of two characters :— 


A. Flexor perforans digitorum leading to hallux. B, Ambiens muscle absent. 


The first character excludes them from eyery bird except Cathartes, which is excluded by 
the second character. 


Other characters may be added :— 


The young are born nearly naked. 


20 CLASSIFICATION OF BIRDS, 


Suborder 14. HALCYONES, 


The Kingfishers and their allies may be diagnosed in various ways :— 


A. Palate desmognathous. B. Hallux always present, and connected with the flexor 
perforans digitorum. ©. Spinal feather-tract well defined on neck, and not 
forked on the back. D. Basipterygoid processes absent. 
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The Halcyones consist of four families : — 


Colitde.—The Colies are the most aberrant group, and differ from the other three in 
two important points. The feet are not syndactylous, and there are no bare tracts 
on the breast (Garrod, Proc. Zool. Soc. 1876, p. 419). 


Alcedinide.—The Kingfishers agree with the Colies in haying a tufted oil-gland and no 
ceca; but they differ from them, and agree with the Todies and Motmots, in haying 
syndactyle feet, and in having the ventral feather-tract not only split in the centre, 
but also on each side of the breast by bare tracts. The Kingfishers differ from the 
other three families in having no accessory semitendinosus. 


Momotide.—The Motmots agree with the Kingfishers and the Colies in having no cxea, 
but the tuft of the oil-gland is either absent or very small. The Motmots further 
differ from the other three families in haying the two notches on each side of the 
posterior margin of the sternum closed into foramina instead of being open. 


Todide.—The Todies differ in both these particulars from the Motmots. They have 
large cseca, and well-developed tufts to the oil-gland (Forbes, Proc. Zool. Soc. 1882, 


p. 448). 
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Suborder 15. CORACLA. 


The Goatsuckers, Rollers, and their allies may be diagnosed as follows :— 

A. Hallux present, and connected with the flewor perforans digitorum. B. Spinal 
feather-tract well defined on the neck, but forked on the upper back. 

To this diagnosis may be added other characters :— 


C. Young born helpless. QD. Oil-gland not tufted. 
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The Coraciz consist of seven families, which are very easily distinguished from each 
other :— 


Cypselide.—The Swifts are the only family in the suborder which have no exea, or 
which have an egithognathous palate, or which are without the semitendinosus muscle. 


Caprimulgide.—The Goatsuckers are the only birds in the suborder which are schizo- 
enathous, and they and the Oil-Bird are the only birds in the suborder which have 
basipterygoid processes. 


Steatornithide.—The Oil-Bird is the only bird in the suborder which has opistho- 
ccelous dorsal vertebree, and it and the Goatsuckers are the only birds in the 
suborder which haye basipterygoid processes (Parker, Proc. Zool. Soc. 1889, p. 161). 


Podargide.—The Frog-mouths are the only family in the suborder which are without 
an oil-gland, and they and the Madagascar Roller are the only families in the suborder 
which have a large powder-down patch on each side of the rump. 


Leptosomide.—The Madagascar Roller and the Frog-mouths differ from the other five 
families in having a large powder-down patch on each side of the rump. The Mada- 
gascar Roller differs from all the other families in being more or less zygodactyle, 
and in having a horny plate (instead of a membrane) across the nasal opening (Sclater, 
Proc. Zool. Soc. 1865, p. 682). 


Coractide.—The Rollers are the least specialized family in the suborder, and possess 
none of the characters herein enumerated as peculiar to each of the other six families. 


Meropide.—tThe Bee-eaters differ from the other six families in having the episternal 
process forked (as in most of the Passeres), and perforated to receive the feet of the 
coracoids (as in the Upupide and Bucerotidie). 
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Suborder 16. BUCEROTES. 


The Hornbills may be diagnosed as follows :— 


A. Hallux present, and connected with flewor perforans digitorum.  B. Basipterygoid 
processes absent. C. Spinal feather-tract not defined on the neck. D. Episternal 
process perforated to receive the feet of the coracoids. 


Of the above characters the combinations A B © and C D are each diagnostic. 






































a ir 
Biles = A 
A at wl. % mo|a2 o rs} < f 2 
eed . Alaa) |Raics n ala|o|2 5 S|ala : s| % -|a ec 
Aisle) 12/815! | se lgigi2l|2\25laleol|-lsl2is a} |8 steal lees 
Blaslzls/Slslelsleis| als Ss Sisliele Sl EiSlslSlsiel elalelelsisiel fete 
SiS lelS|SIS/s/Ha Sal SlalSrslela/SiSlorelfisgisleleis|S\ sla sisi slais 
STElS | A) S41 boa |S/e/S)2) Sis) So) s/o/S (S/S) s/8/S) ale S)elalale|ors|eis|8) Sis 
#/5(Slslalers lS 5 Slelrals (oss le)e2\slalalslels eels lee eas 81s 
3 H|Ss aati v “ 3/3 ies 3 | 5 ela |S | | 
VENI feed IO JO Jc | cpa J JF OF YO cs I YT SJ Le | I | | [1 [qa | Jo 
a |e AES ]25 | JOO |S> |S fa Jad [69 JH 1D |€O I 00 Joo |S | IN [od te} ~ fer) [od JH is |e 
les Rabie SONS VA YER PS SS IPS |S IS a [Sa (Ba 1 a I IGS ISI [3 [50 [0 [09 [09 crs [or 
A fk) |e | le | |e] |] | el | J Josefa | ae] ae fae fae | ae | ae fae foe | a ae fae ae | ae fe fe | | ae | 
Bs oe * | * nid | Pee! Ve Bel lao focet */.. *|* |... * * || x] oe] | 
Ci x|*)*| x x] xl ele] ee] x] |e] | Pale 2 * oe] enc 3] SR eect eet aaa ae 
D |x| *)*]«!..| ||] e] el] |e] a | fae | ae fae foe |v | ae | ae foe | oe fae | oe | oe [eee] ote | oe] oe] oe | 
i) 













































































The absence of lateral bare tracts on the neck, which occurs for the first time in the 
Bucerotes, is a Struthionine character. 


The perforation of the episternal process to receive the feet of the coracoids is a character 
found in the Galline, the Bucerotes, and the Upupe. It also occurs amongst the Coracie 
in the family Meropide. 
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Order CATHARTES. 


The order Cathartes contains one suborder only. 


Suborder 17. CATHARTES. 


The Pseudo-Vultures may be diagnosed in various ways :— 


A. Hallux present and connected with the flewor perforans digitorum. B. Basiptery- 
goid processes present. C. Spinal feather-tract not defined on neck. D. Young 
born helpless, but covered with down. 


Of the above characters the combinations A BC and BCD are equally diagnostic. 
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The Cathartes differ from the Vultures of the Old World in many other points besides 
those specified. The hallux is small and elevated above the level of the other toes; the 
semitendinosus and accessory semitendinosus muscles are present ; the femoro-caudal muscle 
is sometimes absent; the oil-gland is nude; the maxillo-palatines are much wider apart, and 
though the distance is bridged over by an ossified nasal septum the ossification does not 
prevent the nostrils being pierced; they have no cxca Ke. Ke. 


Garrod placed the Cathartes between the Herons and the Storks, 
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Subclass ANSERIFORMES. 


The Anseriformes may be diagnosed by three characters, to which others may be added :— 


A. Palate desmognathous. B. Spinal feather-tract not defined on the neck (either 
coalesced with the ventral feather-tracts, or its place occupied by a spinal bare tract). 
C. Flexor perforans digitorum never leading to hallux. D. Young always passing 


through a downy stage. 








| 19. Herodiones. 


11. Accipitres, 


4. Scansores. 


| 20. Platales. 


26. Gavin. 


10. Serpentarii. 
29. Pulicarie. 
30. Pygopodes. 
Galline. 
32. Crypturi. 


3. Palamedes Be 
Tubinares. 
36. Struthiones. 


8. Musophagi. 
24. 


9. Cuculi. 
33. Apteryges. 


55. Casuarii. 


7. Columb. 


1. Passeres. 
6. Trogones. 
28. Gralle. 
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16. Bucerotes. 
17. Cathartes. 
18. Steganopodes. 
21. Pheenicopteri. 
| 25. Impennes. 





12. Striges. 
| 13. Psittaci. 
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The presence of well-marked supraorbital fossz for the nasal glands is a yery important 
character in determining the position of some birds. These fosse are specially characteristic 
of swimming and diving birds, and reach their greatest development in the Impennes, the 
Tubinares, the Alcidie, the Pygopodes, &c. The Cidicnemidie are holorhinal like the Fuli- 
cari, but have opisthoccelous dorsal vertebre like the Gayie. Into which group must they 
be placed? Ought they to be holorhinal birds side by side with the schizorhinal Cursoriide, 
or are they better placed as opisthoccelous birds next to the heteroccelous Otidide? The 
fact that the Cursoriide (like the rest of the Gavie) have well-marked supraorbital fossa, and 
that the Otidide (like the rest of the Fulicarie) are without this character, is a strong argu- 
ment for placing the Cidicnemide in the Gavi, especially since they have long ceased to be 


swimmers or divers. 
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Order PELECANO-HERODIONES. 


The Pelecano-Herodiones may be diagnosed by the following four characters :— 


A. Spinal feather-tract not defined on the neck. B. Flexor perforans digitorum not 
leading to the hallux. ©. Young born helpless, but passing through a downy 
stage. D. Palate desmognathous. 
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The Pelecano-Herodiones differ from each other very much in their myological formula, 
which is varied as follows:—A+, A—, AX+, XY+, AXY+, AXY-, and ABXY+; 
nevertheless they were atl included by Garrod in his Ciconiiformes. 


The femoro-caudal (A) is absent in some species and present in others in the following 
suborders :—Coracie, Cathartes, Herodiones, Gayie, Gralle, Fulicariv, Pygopodes, Gallinie, 
Casuarii, and Struthiones. 


The semitendinosus (X) is always present except in the Accipitres, the Striges, the Trochili, 
in some of the Steganopodes, and some of the Coraciz. 


Whenever the semitendinosus is absent the accessory semitendinosus (Y) is also absent. 
To the fiye exceptions above named must be added the Trogones, the Anseres, the Impennes, 
sand some of the Passeres, Scansores, Halcyones, Tubinares, Gavi, and Pygopodes. 
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Suborder 18. SLEGANOPODES. 


The Pelicans, Cormorants, and their allics are easily diagnosed :— 


A. Palate desmognathous. B. Sternum not perforated to receive the feet of the coracoids. 
C. Mandible not produced and recurved behind its articulation with the quadrate. 
D. Plumage of neck continuous. 


Other characters may be added :— 


E. Basipterygoid processes absent. 
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The Steganopodes include the following families :—Sulidée, Phalacrocoracide, Pelecanide, 


Phaetontide, and Fregatide, which are very easily diagnosed by excellent osteological cha- 


racters (Seebohm, ‘ Ibis,’ 1889, p. 102). 


Fregatide.—Clayicle ankylosed to sternum; no complete carotid arches on cervical 
vertebree. 


Phaetontide.—Nasal apertures large ; palatines not coalesced. 
Pelecanide.—Clavicle ankylosed to sternum ; dorsal vertebrae heteroccelous. 
Sulide.—Clayicle not ankylosed to sternum ; dorsal vertebre without ventral processes. 


Phalacrocoracide.—Dorsal yertebre with ventral processes, and opisthoccelous. 
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Suborder 19. HERODIONES. 


The Storks and the Herons may be diagnosed as follows :— 


A. Palate desmognathous. B. Spinal bare tract reaching far up the neck. ©. Man- 
dible not produced and recurved behind its articulation with the quadrate. 


This diagnosis may be strengthened by many other characters :— 


D. Basipterygoid processes absent. EE. Young born helpless. 
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The Herodiones consist of three families :—Ardeidi, Scopide, and Ciconiide. 


Ardeide.—Interclavicle projecting conspicuously within the angle of the furculum; a 
large powder-down patch on each side of the rump; no lateral bare tracts on neck. 


Scopide.—No interclayicular process within the angle of the furculum; no powder- 
down patches ; well-defined lateral bare tracts on neck. 


Oiconiide.—No interclayicular process within the angle of the furculum; no powder- 
down patches; no lateral bare tracts on neck. 
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Suborder 20. PLATALE/A. 


The Ibises and Spoonbills may be diagnosed as follows :— 


A. Palate desmognathous. B. Nasals schizorhinal. 


This diagnosis may be strengthened by many other characters :— 


C. Basipterygoid processes absent. D. Spinal feather-tract not defined on the neck. 
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It is possible that characters of sufficient importance may be found to separate the Ibidide 
from the Plataleidie. 

Garrod and Forbes placed Platalea and Jbis amongst the Charadriiformes and not amongst 
the Anseriformes, because they regarded the schizorhinal bifurcation of the nasals as of 
greater taxonomic value than the desmognathous character of the palate. The discovery of 
some small genera of schizorhinal birds amongst the otherwise holorhinal Passeres did not 
alter their opinion. I should much have preferred to degrade the Platalew to a family of 
the Herodiones, but the necessity of diagnosing the groups prevented me from following my 
wishes. It is very easy to diagnose the Herodiones, and still easier to diagnose the Platalez, 
but all my attempts to diagnose the group which combined the two proved failures. 
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Order LAMELLIROSTRES. 


So far as is known, the Lamellirostres are the only birds which combine the following 
two characters :— 


A. Palate desmognathous. B. Young born covered with down, and able to run in a 
few hours. 
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Some doubt stili lingers over the history of the Flamingoes. Disputes have arisen as to 
their affinities, some ornithologists regarding them as allied to the Ducks, whilst others have 
supposed them to be more nearly related to the Storks. The mystery which so long enveloped 
their breeding-habits has not yet been entirely dissolved. There is much circumstantial 
evidence in favour of the theory that the young are born coyered with down and able to run 
about in a few hours, like young Ducks, and that they are neither born naked like young 
Herons, nor require to be fed in the nest by their parents for many days like young Petrels ; 
but until their breeding-habits have been accurately observed and described it is impossible 


not to feel some doubt as to their real position. 


Suborder 21. PHQZNICOPTERI. 


The Flamingoes may be diagnosed as follows :— 
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' 


A. Palate desmognathous. B. Basipterygoid processes absent or very rudiment 
C. Nasals holorhinal. D. Mandible much praduoed and recurved behind its arti- 


culation with the quadrate. 
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The presence or absence of the hallux is a character of some importance, though it rarely 
denotes relationship. It may be assumed that all birds had originally four toes, and that — 
the hallux has been independently lost in many families. In the Tubinares the hallux is 
either absent or is only represented by one phalanx. The Struthiones, the Casuarii, and the 
Rhew have no hallux. The following suborders contain some species which have also lost 
the hallux :—Scansores, Phcenicopteri, Gavi, Limicole, Gralla, Fulicarie, and Crypturi. | 
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Suborder 22. ANSERES. 


The Ducks, the Geese, and the Swans only require two characters for their diagnosis :— 


A. Basipterygoid processes articulating with the pterygoids as near the palatines as 
possible. B. Maxillo-palatines completely coalesced across the middle line. 


This diagnosis may be strengthened by the addition of many other characters :— 


C. Oil-gland tufted. D. Young born covered with down and able to run in a few. 
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The Swans appear to belong to a different family to the Ducks and Geese. The Cygnide 
have from 23 to 25 cervical (including ceryico-dorsal) vertebre, whilst the Anatide have 
only from 16 to 19. 
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Suborder 23. PALAMEDE.¥. 


The Screamers are supposed to be absolutely unique amongst existing birds in having lost 
the uncinate processes of their ribs. 


They may otherwise be diagnosed in various ways :— 


A. Plumage of upper parts with no spinal bare tract. B. Palate desmoguathous. 
C. Young born covered with down and able to run in a few hours. 


To this diagnosis many other characters may be added :— 


D. Number of ceryical vertebra more than 18. 
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In haying no uncinate processes to the ribs the Palamedez are in advance of all other 
birds. The toothed birds of North America (Hesperornis and Ichthyornis) had uncinate 
processes to their ribs, and it is not unreasonable to assume that all birds once possessed 
them, and consequently that the Palamedew have lost them. Uncinate processes are charac- 
teristic of modern Crocodilia, and there can be little doubt that Crocodiles and Birds inherited 
them from common ancestors. In their pterylosis, which is characterized by the almost 
entire absence of bare tracts, the Palamedew are as archaic as the Ratite. 
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Subclass GALLIFORMES. 


The Galliformes are believed to be the only birds which combine the following four 
characters :— 


A. Young born covered with down or feathers. B. Maxillo-palatines not united across 
the middle line. C. Keel of sternum well developed. D. Ifa deep plantar tendon 
reach the hallux it proceeds from the flewor longus hallucis, and not from the flevor 


perforans digitorum. 























Shea Vel | 
bil) es : r|u| |2 |. ; 3 a 
a a -| 2) 80) [a] a a alale|S| .jea) |e) ala 5 siieea | ao 2. 
gHl3/8| |S1Si8] .|si2| -lelelsiSiSi sie] 8iSialeisle| be 23) 32/8) [a|s 
£/8 2/8/82 (ersle sg SiSisle sls SiSlzlele 8 sis (Sia seisia slals a 
ello |B fo 5/9/S/8).2) 8/8) 3/8 ia 8\/o|38| 5/8 BlOLS Ris Slots) a, 0/8) 5\5 
BlelS/Slsiaiel|sie |-'.80| 3212/8) 8/4 |G) 2\8/8\ 218 S\ere als S| w/b 2)\ 8) a/e 
@|/5/51/8) 2) 8 \o BISIS(ElalSl|6lslelS |S Slalqisis\8/ sls S| m1 Sik Sia | ale 
GB [aa TRO IO fee oe eo OO faa I I A OO IO 
| | 

oi pS xs lise [5 [as helo ot alto ok i I SIRS SES 

—|—_! —_| \— — — =)! —— I ot \. — 
A |x| x) |e) | * | %* peabecl este: * * Pel | | Calle 
BES leslie |e se| «sol ae | | ak | ok | 2 | oe | * | xe | ae |e |e | 2 | eel Geel baal loca 
Cc Seelece|sculeen|eoals ntlided boe| Kee aor cod ree] bad | ak | | > | > 
TD) Wise leecl eee poe label MER ees Ges) Gee (eee eed Bese ag soll eal all on eee el orl ce 




























































































Some ornithologists (Fiirbringer, Morph. und Syst. Vogel, p. 1565) place the Pygopodes 
between the Anseres and the Herodiones in an Order Pelargornithes, and regard the Tubi- 
nares and Impennes as intermediate suborders which connect the Pelargornithes with the 
Charadriiornithes, but which have an equal claim to be included in either, and must conse- 
quently be rejected from both. The Pygopodes appear to me to be highly specialized Fuli- 
cari, and I have been obliged to make use of the absence of some of their special characters 
to exclude them from that suborder. ‘The Tubinares may be highly specialized and advanced 
Gayie, and the Impennes are possibly highly specialized and retrograde Gavi, but the 


evidence in favour of these hypotheses is very weak. 
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Order TUBINARES. 


Suborder 24. TUBINARES. 


The Tubinares are the only birds which possess the following character :— 


A. External nostrils produced into tubes. 


They are also the only birds which combine the following four characters :— 


B. Nasals holorhinal. ©. Dorsal vertebre heteroceelous. D. Hallux absent or 
reduced to one phalanx, the other toes directed forwards. E. Young fed by the 


parents for some time in the nest. 


To these characters may be added the following :— 


F. Spinal feather-tract well defined on the neck. G. Oil-gland tufted. 
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The Tubinares include three families :—Diomedeidex, Puffinide, and Procellariids :— 


Diomedeidew.—Nasal tubes separated from each other ; no basipterygoid processes. 
Puffinide.—Nasal tubes side by side; basipterygoid processes present. 


Procellariide.—Nasal tubes side by side ; no basipterygoid processes. 





* | 86. Struthiones. 
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Order IMPENNES. 


Suborder 25. IMPENNES. 


The Penguins possess at least five characters, each of which is diagnostic. 


The first digit of the manus is fused with the second in the adult. 


The three metatarsal bones of the tarso-metatarsus are very short, and are separated from 
each other throughout their whole length by deep grooves. 
The bones of the forearm are all flattened. 


The scapula is yery broad, not differing very much in size from the keel of the sternum. 


None of the feathers of the wing are differentiated into quills. 


The Penguins may also be diagnosed by their combination of the following three 


characters :— 


A. The young are born helpless, but covered with down, 8B. Spinal feather-tract not 


defined on the neck. C. Palate schizognathous. 
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The Penguins appear to represent, in the Antarctic Ocean, the Puffins and the Auks 
which abound in the Arctic Ocean. It is difficult to believe that they are not distantly 
related. The bones of the palate are so very similar in the Impennes, the Pygopodes, and 
the Alcidi, that it is difficult to regard the Penguins as far removed from the Gallo-Gralle. 
It is, however, very probable that all birds were once schizognathous, and that the 
coalescence of the maxillo-palatines is a character which has been independently assumed 
by several groups. In the articulation of their dorsal vertebrie, in their pterylosis, and in 
many other characters the Impennes are very archaic, but we may regard their abnormal 
wings as being highly specialized for the purpose of diving, rather than as resembling those 


of the Apteryx, which appear to be simply degraded by disuse. 
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Order GALLO-GRALLA. 


The birds comprised in the order Gallo-Gralle possess three characters which are not 
known to be combined in any bird outside the order :— 


A. Palate not desmognathous. B. Young born covered with down and able to run in 
afew hours. ©. Keel of sternum well developed. 
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In dividing the Gallo-Gralle into suborders several difficulties present themselves. Of 
these perhaps the separation of the Gralle from the Fulicarie is the most open to dispute. 
Combined they include twelve families, of which six are schizorhinal and six are holorhinal. 
If the twelve families be separated according to their pterylosis, six of them have the lateral 
bare tracts extending some way up the neck, whilst in the other six they scarcely reach the 
neck at all. There are three courses open to the morphologist. The Grallz can be divided into 
four suborders, or they can be divided into two, either upon their pterylosis, or upon their 
nasals. I have chosen the last-mentioned course, because three of the twelve families 
possess the remarkable character of having a powder-down patch on each side of the rump. 
Either the first or the second course would have placed one of these families in a different 
suborder from that which contained the other two; whilst the last course leaves these three 


families in one suborder. 
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Suborder 26. GAVIA. 


The Gulls and their allies may be diagnosed as follows :— 


A. Palate schizognathous. B. Dorsal vertebre more or less opisthoccelous. ©. Basi- 
pterygoid processes absent. D. Spinal feather-tract forked on the upper back. 
E. Young born covered with down, and able to run in a few hours. 
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The Gavi include the Alcidx, the Laride, the Cursoriide (Oursorius, Thinocorus, Attagis, 
Chionis, Dromas, and Glareola), and the (idicnemide (@dicnemus and Pluvianus). 


The Gidicnemide are holorhinal; the other families are schizorhinal. The Alcide have 
lateral occipital fontanelles ; the Cursoriide, like the (Edicnemide, are not web-footed, and 
doubtless possess other good characters to distinguish them from the Laride. 


+ Character B excludes all the families in suborder 15, except the Steatornithidx, which are excluded by 
character A, so that the diagnosis is complete without character EB. 
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Suborder 27. LIMICOLZ. 


The Plovers and Snipes really belong to the same group as the Gulls and their allies, but 
for convenience they may be allowed to form a separate section characterized by the posses- 
sion of basipterygoid processes. The Limicole may be diagnosed as follows :— 


A. Palate schizognathous. B. Dorsal vertebre opisthocolous. ©. Basipterygoid 
processes present 


To this diagnosis many other characters may be added :— 


D. Spinal feather-tract forked on the upper back. 
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The Limicolz include the Charadriide and the Parride. 


The Charadriidze have lateral occipital fontanelles, which are not found in the Parride. 


t Character B excludes all the families in suborder 15, except the Steatornithidx, which are excluded by 
character A. 
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Suborder 28. GRALL/. 


The Cranes and their allies may be diagnosed as follows :— 


A, Maxillo-palatines not coalesced with each other or with the vomer. B. Nasals 
schizorhinal. ©. Dorsal vertebrae heteroccelous. D. Young born covered with 
down, and able to run ina few hours. . If a deep plantar tendon reach the 
hallux, it proceeds from the flewor longus hallucis and not from the flewor perforans 
digitorum. 
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Tho Grallz consist of six families, the two smallest containing only a single species each, 
and the iargest not containing a score species :— 


Gruide (Grus, Aramus, &c., Garrod, Proc. Zool. Soc. 1876, p. 275).—The Cranes have 
no notches on the posterior margin of the sternum ; no powder-down patches on each 
side of the rump ; a tufted oil-gland; and the four bare tracts on the body extend 


Some way up the neck. 


Turnicide (Huxley, Proc. Zool. Soc. 1868, p. 303).—The Hemipodes have a deep notch 
on each side of the posterior margin of the sternum; no powder-down patches on 
each side of the rump; a tufted oil-gland; but the spinal bare tract does not reach 
the neck, though the other three do. 


Rhinochetide (Parker, Trans. Zool. Soc. vi. p. 501).—The Kagu has no notch on the 
posterior margin of the sternum ; a nude oil-gland; a powder-down patch on each 
side of the rump, and the four bare tracts on the body extend some way up the neck, 


Mesitide (Forbes, Proc. Zool. Soc. 1882, p. 267).—The Madagascar Kagu has the 
sternum of a Hemipode, combined with the other characters of the Kagu. 


Eurypygide.—the Sun-Bitterns have a notch on each side of the posterior margin of 
the sternum; a nude oil-gland; and powder-down patches, but none of the bare 
tracts on the body extend beyond the base of the neck. 


Pteroclide.—tThe Sand-Grouse have two notches on each side of the posterior margin 
of the sternum; a nude oil-gland; and no powder-down patches; nor any lateral 
bare tracts on the neck. 
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Suborder 29. FULICARIZ. 


The Rails and their allies really belong to the same group as the Cranes and their 
allies, but for convenience they may be allowed to form a separate section characterized 
by their holorhinal nasals, The Holorhinal Gralle or Fulicarie may be diagnosed as 
follows :— 


A, Palate schizognathous. B. Young born covered with down, and able to run in a few 
hours. ©. Nasals holorhinal. D. Dorsal vertebre heteroccelous. EE. Episternal 
process not perforated to receive the feet of the coracoids. F. Posterior processes 
of the ilia separated sufficiently to show a broad sacrum. 
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The Fulicarie include the following families :— 


Sternum with two notches on each side of the posterior margin. No lateral bare tracts 
on neck. 


Otidide.—No hallux ; no oil-gland. 
Opisthocomide.—Hallux large ; oil-gland tufted. 


Sternum with one notch on each side of the postericr margin. 


Cariamide.—No lateral bare tracts on neck ; oil-gland nude. 
Heliornithide.—No lateral bare tracts on neck ; oil-gland tufted. 
Rallide.—Long lateral bare tracts on neck; oil-gland tufted. 


Sternum with no notch on posterior margin. 


Psophiide.—Long lateral bare tracts on neck. 
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Suborder 30. PYGOPODES. 


The Grebes and the Divers may be diagnosed as follows :— 


A. Cnemial process of tibia produced forwards to a remarkable degree. B. Posterior 
processes of the ilium approximated to such an extent that the sacrum is almost 
entirely concealed. ©. Spinal feather-tract not defined on the neck. D. Palate 


schizognathous. 


It is probable that the combination of characters A and B is diagnostic, and that the 
rharacter B is unique. 












































be , 
lo +) 5 
no bay . ro | a S) Q 4 ¢ S 
an ° .| . | &o tS] os a sla O/2 = S| alo Fi =] lo 

alsle|S| |2/sle| |ale [8 siSiSiSslalol-relei(s| 8] LZlelslelSl bals 
6) a\/5| 8 Q)S) 21S) slololSiSielCle| Sle; ezjeoisia SlelH/el8is “Elem 
PBS /S|/S/Slalald alelS/SiS-s (Sel sheler-elolel/slselselSielslalsi/SlEl/sia 
Slelslal\siolalsiS|Slslelsielslala/S/Slalslelelals/ Si SiSis|/F.elslaiai sis 
a|P)O/a/ 5) a0) 5)a)/ 5) a).q)o02/913/9.9/ S18] 8/ S| sis Sea tl epee fost 2 S\3 
ZEIS|S\A/Sls |S Sle SlErarels/3 Si SiSlslalstalsials |S (Sis als | Flaig| 2/5 
= 5 Fs | oO » Ss E 1 a 
IE SH | IO J IO era |e a | a J fm J TJ | J I |e |S OJ PB JO Ie 
in | We) 2 rt | od |< |= 00 Ios | Io IG |e5 |E rt GV 10D [Had [SO 
GY YS AS Ys FO Ne (2S SS SS IES [RIAU IGS [ot (OS Lem [on [ER Last [959 [20 [29 [09 [00 [o9 [50 
Vee Lest ees es —|—|- —\— {peel pa 2a) |e psa | Ps 
eee ae ee ee ee ee eae ae ee #) ale] |e | 
B |x| x) %) «| *|*) *)*) ele) ele) Rl kK KL le ee] el] RL | | we] *{*] ae] ae] | 

CS | xlxl lal al ala] ef laf al epee f alll pp fede. * # ||. ..[ee. 
D |*|* ee ee * |. # |e | oe | oe | oe |e | ee | | | oe wef oe [oe | | ok | ok 

1 | | 
















































































The Pygopodes consist of two families :— 


Colymbide.—No ankylosed yertebre in front of the ankylosed sacral vertebra ; median 
xiphoid process of sternum projecting behind the lateral processes. Ambiens and 
femoro-caudal muscles present. Number of cervical vertebrae 14 or 15. 


Powicipide.—Ankylosed sacral yertebree preceded by a free vertebra, in front of which 
are four ankylosed dorsal vertebra ; median xiphoid process of sternum abruptly 
truncated, so that the lateral processes extend behind it. Ambiens and femoro- 
caudal muscles absent. Number of cervical vertebrae 17 to 21. 
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Suborder 31. GALLIN A. 


The Pheasants and their allies may be diagnosed as follows :— 


A. Basipterygoid processes articulating with the pterygoids as near the palatines as 
possible. B. Episternal process perforated to receive the feet of the coracoids, 


This diagnosis may be supplemented by many other characters :— 


C. Young born covered with down, and able to run in a few hours. D. Nasals holo- 
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The Galline include the following families :—Phasianidx, Cracide, and Megapodiide, 


Phasianide.— Oil-gland tufted, or absent; inner notch of sternum more than half the 
length of the whole sternum ; hallux raised above the level of the front toes, and its 
basal phalanx shorter than that of the third toe. 


Cracide.—Oil-gland tufted ; inner notch of sternum less than half length of sternum ; 
hallux on same level as other toes, and its basal phalanx as long as that of 
third toe. 


Megapodiide.—Oil-gland nude; sternum more than twice the length of its inner 
notch ; hallux on same leyel as other toes, and its basal phalanx as long as that of 
the third toe. 
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Suborder 32. CRYPTURI. 


The Tinamous are perfectly unique in the form of the sternum, which has a narrow 
median xiphoid process to support the keel, and on each side a still narrower xiphoid 
process, the three processes occupying four fifths of its entire length. 


They may otherwise be diagnosed in various ways :— 
A. The keel of the sternum is well developed. B. The cartilage which connects the 
ilium with the ischium behind the acetabulum is not ossified. 


This diagnosis is complete, as is also the following :— 


C. The vomer coalesces with the maxillo-palatines in front, and with the pterygoids and 
palatines behind. D. The feather-tracts are well differentiated from the bare 


tracts both on the upper and under parts. 
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The Tinamous appear to form a link between the Galline and the Apteryges. The 
sternum is quite unique, but it approaches nearest to that of the Galline, and is as far as 
possible from that of the Ratite. In their pterylosis the Tinamous are Galline, and not in 
the least Struthionine. On the other hand, the pelvis and the palate have certain charac- 
teristics which are only to be found in the Struthioniformes, 


The inference to be drawn from these facts appears to be that the Struthioniformes are 
not so widely separated from the Galliformes as some ornithologists suppose them to be. If 
these two subclasses were thrown together, the diagnosis ‘‘ Young born covered with down 
or feathers ; palate not desmognathous ; front plantar not leading to hallux,”’ would cover 


them both. 
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Subclass STRUTHIONIFORMES. 
The Struthioniformes combine two characters not known to be combined in any other 
birds :— 


A. The keel of the sternum has become obsolete. B. Basipterygoid processes very 
large, and placed on the basisphenoid rather than on its rostrum. 


This diagnosis may be strengthened by many other characters :— 


C. Oil-gland absent. D. Plumage of neck continuous. 
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There has been much diversity of opinion as to the precise boundaries of the Ratite. 
The widest scheme places the Struthiones, the Casuarii, the Rhee, the Apteryges, and the 
Crypturi together under the name of Dromeognathe (Stejneger, Stand. Nat. Hist. iv. p. 31), 
because they are all supposed to have the ilium posteriorly separated from the ischium, and 
are assumed to resemble each other in the details cf their palates. A more restricted 
scheme excludes the Crypturi (Huxley, Proc. Zool. Soc. 1867, p. 426), because the keel of 
their sternum is so fully developed ; whilst the most restricted scheme excludes the Apteryges 
also (Firbringer, Morph. und Syst. Vogel, p. 1467), which are removed with the Crypturi to 
the Alectorornithes. The great variations in the so-called dromsognathous palate, and the 
facts that in the Crypturi the ilium is posteriorly united to the ischium by cartilage, and 
that in many skeletons (presumably of old birds) of Caswarius they are united by bone, are 
probably sufficient grounds for rejecting the widest scheme. 
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Order APTERYGES. 


Suborder 33. APTERYGES. 


The Kiwis may be diagnosed as follows :— 


A. The keel of the sternum has become obsolete. B. Basipterygoid processes present. 
C. Hallux present. 


Other characters may be added :— 


D. Cervical vertebra not more than 16 in number. 





























a es 
al) [he sla} |s] |g | | | a 
Pestll alee ; : 
pl . A pects) “Sn n -| -|o| = Sim} | : ~|n a o 
A .|a alg a E13 2 Bla} sia] | 2 Sio/2) |e ER “| oD 2/8 
peal neil) el 3S . 3) Vio] Si Ol}. Go| ~~ Ca = eC be . 
Beal fle isis si(sislakal Ss sisie lene si8ielsisie|-telefeSielsia els 
SIE SlSlS\S/2 SiSlSlS/SlalevalsislslSislelelsie/e 2218/8 S2lS/slalsrs 
o\e sis 3\2 Salers | OSS lo }S iS] aos 8 S\5/a, 5 ral =| Sia =} 
a|a|o Ola ls/SleVossleirse|Hi/cis a als a B/S iS) o05 | & io /ale 
a(S/e/S|Sic\o6 3135/9 na OS) sli2l2iSiq|/s\s\s 8 ).5 |e | Pal 8 | ea} 2 aes] 
AB AAP AS AaSalaathoaczmaaR ada sc sce ess amoa 
| Bereta teem fem | pete ek feet et re deeni ice teh mil 9) 8) om) fete em) | ete 
4 ION [29 IH id [25 |S 0d Jos |S JN |od S |es | oS a S| |05 Jos M25 fH fas [cd 
FARA AD Pt ED SO FE 100 [OSS SN SSS SSISS SRNRiSIS SNRIN Se Aisoweis 
————| —/— — | = _ —|—|— —_— = ‘ — 
A ix | oe foe | oe foe fae fa ff a ae |e | foe | ae fee fae | |e fo oe | oe | 
B | * | * esl # | | oe | * |, ber 
(omy Seelbay {ceded Load Hed tod bert See oat locals * | | 
D | | cll Bel er re Fine cecal bis) eel ber * 


































































































In all the Struthioniformes the palatines articulate with the pterygoids, and not with the 
rostrum of the basisphenoid. In the arrangement of their palatine bones the Apteryges do 


not differ much from the Casuarii. 


C. Hallux 


d processes very 
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large, and placed on the basisphenoid rather than on its rostrum. 


absent. 


Order RATITA. 


CLASSIFICATION OF BIRDS. 


The Ratite combine three characters which are not known to occur together in any other 


birds 
A. The keel of the sternum has become obsolete. 
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but it is not easy to discover any valid arguments for this conclusion. 
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Fiirbringer regards the Apteryges as more nearly allied to the Crypturi and the Fulicarixe 





than to the Ratitze 
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Suborder 34. RHE‘. 


The Rheas may be diagnosed as follows :— 


A. The keel of the sternum has become obsolete. B. The length of the humerus is 
more than the combined length of six dorsal vertebre. C. Hallux absent; second, 
third, and fourth digits present, and directed forwards. D. Basipterygoid pro- 
cesses present, and articulating with the pterygoids as near the quadrates as 
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The Rhez appear to differ from all the other Struthioniformes in haying the maxillo- 
palatines free from the vomer, ; 


48 CLASSIFICATION OF BIRDS. 


Suborder 35. CASUARII. 


The Emus and the Cassowaries may be diagnosed as follows :— 
A. The keel of the sternum has become obsolete. B. Tho vomer coalesces with the 


maxillo-palatines. ©. Length of humerus less than the combined length of three 
dorsal vertebree. 


This diagnosis may be strengthened by the addition of other characters :— 


D. Hallux absent; second, third, and fourth digits present, and directed forwards. 
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The Casuarii differ from the Rhew in the arrangement of the palatine bones ; the yomer 
articulates with the maxillo-palatines in front. They also differ from the Struthiones 
in this character: the yomer articulates both with the palatines and with the pterygoids 
behind. 


STRUTHIONIFORMES. 49 


Suborder 36. STRUTHIONES. 


The Ostriches may be diagnosed as follows :— 


A. The keel of the sternum has become obsolete. B. Second digit lost. 


To this diagnosis many other characters may be added :— 


C. The length of the humerus is more than the combined length of six dorsal vertebre. 
D. Cervical vertebre more than 19 in number. 
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| The arrangement of the palatal bones in the Struthiones is unique; the vomer is not 
| prolonged backwards to articulate either with the palatines or the pterygoids. 











Accessory femoro-caudal muscle, 9. 
Accessory semitendinosus muscle, 25. 
Accipitres, 16. 

Ggithognathous palate, 10. 
Alcedinide, 20. 

Alcide, 37. 

Ambiens muscle, 9. 

Anatidee, 31 

Anseres, 31. 

Anseriformes, 24. 

Apteryges, 45. 

Ayamus, 39. 

Ardeide, 27. 

Attagis, 37. 


Basipterygoid processes, 8. 
Bucconide, 6. 
Bucerotes, 22. 


Capitonidee, 6. 
Caprimulgide, 21. 
Cariama, 15. 
Cariamide, 40. 
Casuarii, 48. 
Cathartes, 23. 
Cervical vertebree, 2. 
Charadriide, 38. 
Chionis, 37. 
Ciconiide, 27. 





Ciconiiformes, ix. 
Coccyges, 10. 
Coliide, 20. 
Columbe, 9. 
Colymbidie, 41. 
Coraciz, 21. 
Coraciide, 21. 
Coraciiformes, 19. 
Cracide, 42. 
Crypturi, 43. 
Cuculi, 12. 
Cursoriide, 37. 
Cygnide, 31. 
Cypselide, 21. 


Desmognathous palate, 10. 
Didide, 9. 

Diomedeide, 34. 
Dromeognathous palate, 10. 
Dromas, 37. 


Episternal process, 22. 
Eurylemi, 4. 
Eurypygide, 39. 


Falconiformes, 13. 
Femoro-caudal muscle, 25. 
Fregatide, 26. 

Fulicariz, 40. 
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Galbulide, 6. 
Galliformes, 33. 
Galline, 42. 
Gallo-Gralle, 36. 
Gavie, 37. 
Glareola, 37. 
Gralle, 39. 
Gruide, 39. 


Halcyones, 20. 

Hallux, 30. 

Heliornithide, 40, 
Herodiones, 27. 
Heteroccelous vertebree, 16, 
Holorhinal Gralle, 40. 
Holorhinal nasals, 5. 


Ibidide, 28. 
Impennes, 35. 
Indicatoride, 6. 
hirisoride, 7. 


Lamellirostres, 29, 
Laride, 37. 
Leptosomide, 21, 
Limicole, 38, 


Megapodiidee, 42. 
Meropidee, 21. 
Mesitide, 39. 
Momotide, 20. 


Musophagi, 11. 


Nasal bone, 5. 
Nasal glands, 24. 
Nude oil-gland, 11. 


CEdicnemide, 24, 37. 
Oil-gland, 11. 


Opisthoccelous vertebrie, 16. 


Opisthocomide, 40, 
Otididee, 40. 


Palamedez, 32. 
Palatal bones, 10, 


INDEX, 





Parride, 38. 

Passeres, 3. 
Passeriformes, 1. 
Pelecanide, 26, 
Pelecano-Herodiones, 25. 
Phaetontide, 26. 
Phalacrocoracide, 26. 
Phasianide, 42, 
Pheenicopteri, 30, 
Pheenicopterus, 29. 
Picariz, 19. 

Picide, 6. 
Pico-Passeres, 2. 
Plantar tendons, 4. 
Platalez, 28. 
Plataleide, 28. 
Pluvianus, 37. 
Podargide, 21. 
Podicipide, 41. 
Procellariide, 34. 
Process, basipterygoid, 8. 
Process, episternal, 22. 
Process, uncinate, 32. 
Psittaci, 18. 
Psophiide, 40. 
Pteroclide, 39. 
Pterylosis of neck, 3. 
Puffinide, 34, 
Pygopodes, 41. 


Rallide, 40. 
Raptores, 14. 
Ratite, 46. 
Rhamphastide, 6, 
Rhee, 47. 
Rhinochetide, 39. 


Scansores, 6. 
Schizognathous palate, 10. 
Schizorhinal nasals, 5. 
Scopidee, 27. 
Semitendinosus muscle, 25. 
Serpentarii, 15. 

Spinal feather-tract, 3, 7. 
Steatornithide, 21. 
Steganopodes, 26. 





INDEX, 


Striges, 17. 
Struthiones, 49. 
Struthioniformes, 44. 
Sulidee, 26. 
Supraorbital fosse, 24. 


Thinocorus, 37. 

Todidz, 20. 

Trochili, 5. 

Trogones, 8. 

Tubinares, 354. 

Tufted oil-gland, 11. 

Turnicidie, 39. 


THE END. 


oO 
os 


Uncinate process, 32. 
Upupe, 7. 
Upupide, 7. 


Vertebree, cervical, 2. 
Vertebre, dorsal, 16. 
Vertebree, heteroccelous, 16. 
Vertebree, opisthoccelous, 16. 
Young at birth, 1. 


Zygodactyle feet, 12. 





PRINTED BY TAYLOR AND FRANCIS, RED LION COURT, FLEET STRERT. 




















